MR (Mre11-Rad50) complex in Giardia duodenalis: In vitro characterization and its response upon DNA damage.
Giardia duodenalis is a well-known protozoan parasite of humans and other mammals. The repair of DNA double strand breaks (DSBs) is crucial for genomic stability and homologous recombination is one of the primary mechanisms used by cells to repair DNA. The Mre11 complex is comprised by Mre11, an endonuclease and 3'-5' exonuclease known to resect ends during homologous recombination, and Rad50, a member of the structural maintenance of chromosomes (SMC) family of ATPases. In this work we cloned, expressed and characterized the catalytic activities of the giardial Mre11 (GdMre11) and Rad50 (GdRad50) proteins. Our results show that while purified recombinant GdMre11 and GdRad50 proteins bind DNA, GdMre11 contains a 3'-5' exonuclease and purified recombinant GdRad50 has ATPase activity. The predicted structure for GdMre11 revealed a conserved Mn(2+) dependent binding pocket. We also explored the expression of giardial mre11 and rad50 genes after ionizing radiation, and our results indicate that both specific transcripts were increased after 1-2 h while their protein levels were found to be significantly increased 4 h after gamma radiation treatment. These proteins were localized in the nuclei before and after irradiation. The implication of these observations is discussed.